To assess physicians' use of and attitudes toward electronic mail (e-mail) for patient communication, we conducted a mailin survey of physicians who see patients in outpatient clinics affiliated with a large academic medical center (N = 283). Seventy-two percent of physicians reported using e-mail to communicate with patients, averaging 7.7 e-mails from patients per month. The lowest level of use was by communitybased primary care physicians (odds ratio, 0.22; 95% confidence interval, 0.08 to 0.59). Those physicians who reported using e-mail with patients reported high satisfaction with its use. Although physicians were concerned about the confidentiality of e-mail, few discussed this issue with patients.
A pproximately 175 million people in the United States were estimated to have access to the Internet in 2001, up from 18 million in 1995. 1 The potential of clinical electronic mail (e-mail) to influence the practice of medicine is widely acknowledged. 2±5 In fact, the potential of clinical email to impact physicians has been compared to the introduction of the telephone in the late 1800s. 5 These factors have led some organizations to publish guidelines on electronic patient-doctor communication, 6±8 but it is unknown how often these recommendations are followed. Thus, we set out to examine the frequency of physicians' use of e-mail to communicate with patients, and to assess physicians' clinical practices and attitudes related to its use.
METHODS

Study Population
We used a database maintained by the University of Washington Physicians to identify all physicians who care for patients in outpatient clinics at the University of Washington and its affiliated community-based primary care clinics. These physicians practice in a wide range of clinical settings including: a university hospital, which offers primary and subspecialty care; a public county hospital, which is the principal provider of primary and specialty care to underserved populations in the Seattle area; and a group of neighborhood primary care clinics staffed by full-time clinicians who have relatively little teaching or research activity compared to physicians at the hospital-based sites. All physicians surveyed had individual office computers, private e-mail accounts, and access to electronic medical records. The study's design was reviewed and approved by the University of Washington Human Subjects Committee.
Questionnaire and Data Collection
National guidelines and other published literature were reviewed to generate a list of issues related to the use of patient e-mail in clinical practice. 4±7 This list was used to design a self-administered questionnaire focused on 3 domains: frequency of physicians' use of e-mail to communicate with patients, their clinical practices related to its use, and their attitudes toward its use. Specific questions were designed to address adherence to published guidelines, all of which direct physicians to document e-mail communication in the medical record and to discuss the confidentiality of e-mail with their patients. 6±8 Respondents also were invited to add free text comments at the end of the survey. From November 2000 through March 2001, this anonymous questionnaire was mailed to physicians. Physicians were excluded if their questionnaire was returned undeliverable (n = 12), leaving a pool of 283 eligible respondents.
Data Analysis
Primary data groupings for the main analysis were physician practice location. Additional subgroup analyses were performed by practice type, age, and gender. Statistical significance was assessed for continuous variables using t tests and for categorical variables using the Pearson c 2 test. All significance levels were 2-tailed.
Stepwise logistic regression was used to calculate odds ratios for the use of patient e-mail by practice site, adjusting for age, gender, and practice type. Analyses were performed using SPSS Version 10.0 (SPSS Inc., Chicago Ill).
RESULTS
Overall, 249 of 283 (88%) physicians returned completed questionnaires. Six physicians who returned blank questionnaires were considered nonresponders. The characteristics of the study group are presented in Table 1 . Sixty-one percent of the respondents were male and about one third worked in primary care.
Frequency of Patient-doctor E-mail
Overall, 178 (72%) of respondents reported using e-mail with patients. As shown in Table 1 , there were no significant differences in patient e-mail use by physician age or gender. Significant differences were observed by practice site (P < .001), with lower use at the county hospital than at the university hospital (66% vs 82%; P = .014) and lower use at the community primary care clinics than at the 2 hospital-based sites combined (51% vs 76%; P = .001).
A similar pattern emerged for e-mail volume, with physicians at the county hospital estimating that they received fewer patient e-mails per month than those at the university hospital (5.4 vs 9.8; P = .023), and physicians at the community primary care clinics reporting that they received fewer patient e-mails per month than physicians at the 2 hospital-based sites combined (2.8 vs 8.5; P < .001). These differences in use remained when only primary care physicians were included in the analysis (data not shown). Among physicians at the 2 hospital-based sites, use of patient e-mail by primary care physicians was nearly identical to that of specialty care physicians (77% vs 76%).
Adjusting for age, gender, and practice type (primary care vs specialty care) did not significantly alter the observed differences in use of patient e-mail by practice site. The adjusted odds ratios (ORs) and 95% confidence intervals (95% CIs) for patient e-mail use by practice site were as follows: university hospital based clinics = 1.00 (reference); county hospital-based clinics, OR, 0.43; 95% CI, 0.21 to 0.83; community-based primary care clinics, OR, 0.22; 95%CI, 0.08 to 0.59.
Physician Habits and Attitudes
As illustrated in Figure 1 , among physicians who reported using e-mail with patients, more than half stated that they never or rarely document this communication in the medical record. Few physicians discussed confidentiality of e-mail with patients, and more than half reported that they never obtain consent from patients for e-mail communication. Most physicians were satisfied with their e-mail communication with patients all or most of the time.
As illustrated in Figure 1 , scheduling appointments was the situation most often identified as being appropriate for communicating with patients by e-mail. Responses were mixed regarding using e-mail to answer questions about disease management. The majority of physicians felt that e-mail was inappropriate for evaluating a new symptom.
The 2 problems physicians identified most often as being problems with communicating with patients via e-mail were concerns about confidentiality (``I think e-mail is risky from a medico-legal perspective'') and concerns that e-mail does not``count'' for patient billing or personal y Mean e-mails received from patients per month among physicians who reported using e-mail with patients. z P = .014 compared to university hospital±based clinics.
x P = .023 compared to university hospital±based clinics. k P = .001 compared to hospital-based clinics combined. { P < .001 compared to hospital-based clinics combined.
productivity (``There's no way to get reimbursed for e-mail'').
DISCUSSION
In this study, a large number of physicians at an academic medical center and its affiliated community clinics reported using e-mail to communicate with their patients, although the average number of e-mails received per month was not large. Physicians at the county hospital clinics, who provide care for a higher proportion of poor and underserved patients, as well as those at community-based primary care clinics, reported significantly less patient e-mail use than physicians at the university hospital clinics. The use of patient e-mail as a function of other physician characteristics was remarkably similar.
The dramatically lower use of patient e-mail at the community primary care clinics was unexpected. Although all these community physicians practice primary care, it is unlikely that this accounts for their lower use of patient e-mail, since use of patient e-mail at the other 2 sites did not differ between primary care and specialty care physicians. Another possible reason for their lower use of patient e-mail may be the greater emphasis on productivity that physicians at these clinics face, which may decrease their desire to spend time on a nonreimbursable activity such as patient e-mail. This explanation is supported by the higher number of physicians at these clinics who identified lack of productivity credit as a disadvantage to patient e-mail (data not shown). The nature of academic work may offer another possible explanation. Since physician researchers probably spend more time using e-mail in the course of their day, this may make it easier for them to incorporate patient e-mail into their workflow.
Physician attitudes toward patient e-mail were generally positive. They felt patient e-mail was acceptable for simple, straightforward issues but not for complex situations. Although physicians expressed significant concerns regarding how patient e-mail might affect their future practice, they expressed a high degree of satisfaction with their current e-mail use.
Our results are similar to those obtained by a survey of physicians at another academic medical center in which most physicians felt positively toward patient e-mail, although many also were afraid of being overwhelmed by it. 9 The major strengths of this study are its high response rate, making response bias less likely, and its mail-in methodology, which captured all physicians in the study population, not just those who use computers. 10 Other strengths of the study include the diverse nature of the patient populations cared for by the respondents, the broad range of physician practices surveyed (primary care and specialists), and the representation of physicians of all ages and of both genders. Several limitations of this study deserve mention. First, the reliance on physicians' self-reporting of their e-mail use raises the possibility of recall bias, although self-reports of e-mail use by health providers have been shown to correlate well with actual use. 11 Second, this study focused on physicians only and did not examine the perspectives of their patients. Finally, we surveyed a relatively small group of physicians affiliated with a single institution, and so this study's generalizability may be limited. Nevertheless, this investigation offers insight into a new and rarely studied form of communication that has the potential to dramatically alter the way that physicians interact with their patients. 2 Individual physicians, health care institutions, and professional agencies increasingly will need to make difficult decisions regarding patient e-mail, especially in areas such as patient confidentiality.
3,12±15 We found that most physicians did not discuss e-mail security with their patients and did not document patient e-mail communication in the medical record, despite published guidelines recommending that such practices be routine.
6±8
Our findings suggest that institutional support will be needed for patient e-mail to become better incorporated into physicians' clinical practice. Secure accounts dedicated to patient communication and the availability of staff to help screen and reply to patient e-mails may be needed. 16, 17 Careful thought and research are needed to address which uses of patient e-mail are most appropriate, and regulatory agencies will need to examine whether or how physicians can bill for the care they provide via e-mail.
